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特异性抗原的检测范围分别为 0.07-500 ng/mL、1-2000 ng/mL、0.5-500 ng/mL，






















Flow cytometric bead-based assay is newly developed multi-analyte detection 
technology which possesses the capability of qualitative and quantitative analysis of 
multiple analytes in one sample simultaneously. This method uses cell-size 
microsphere as reaction carrier, flow cytometry as detector, and the reaction occurs 
in suspension. These features of this method allow nuclear acids, proteins, and other 
macro-molecules to maintain their natural structure and biological activities, which 
leads to the effective measurement. As a novel measurement method, flow 
cytometric bead-based assay exhibits characteristics as great flexibility, high 
throughput, fast reaction kinetics, wide dynamic range, and low costs. More 
importantly, the method is highly effective, specific, sensitive, and reproducibility.  
Tumor makers play an important role in clinical diagnosis and treatment. 
Existence examination and quantitative measurement of tumor makers in body fluids 
are widely used in tumor screening, early diagnosis, auxiliary diagnosis, 
discrimination of benign and malignant tumor, and clinical stage classification. In 
addition, these examinations are of significance in efficacy monitoring, prognosis, 
prediction of relapse and metastasis. However, most of the tumor makers found 
nowadays do not have high enough positive rate and specificity. Several researches 
have shown that the measurement of a panel of tumor markers can greatly enhance 
the accuracy of tumor diagnosis. Compared to the conventional single-analyte 
detection methods, such as radio immunoassay, enzyme-linked immunosorbent assay, 
chemiluminescence immunoassay and immunofluorescent assay, flow cytometric 
bead-based assay which is a multiplexed detection method, can not only reduce 
sample and reagent consumption, but also save time and efforts. Furthermore, 
compared with the microarray which also possesses the capability of simultaneous 
measurement, flow cytometric bead-based assay has greater flexibility in array 















brief, flow cytometric bead-based assay has distinct advantages in multiplexed 
detection. However, in China, due to the lack of intellectual property rights of flow 
cytometric bead-based assay, all the reagents are entirely dependent on import. The 
high expenses impede the wide development and application of this technology. 
This research focuses on the development of flow cytometric bead-based assay 
with the initial build up a one-component immunoassay for human prostate specific 
antigen detection. Optimization was carried out for capture antibody coupling onto 
the microspheres, and immunoassays. Based on this, a two-component flow 
cytometric bead-based assay of human α-fetoprotein and prostate specific antigen 
was developed. Finally, a three-component flow cytometric bead-based assay of 
human α-fetoprotein, carcinoembryonic antigen and prostate specific antigen was 
built up by employing laboratory-synthesized carboxyl fluorescence-encoded 
microspheres. Under the optimal conditions, the three-component flow cytometric 
bead-based assay allowed simultaneous detection of human α-fetoprotein, 
carcinoembryonic antigen, and prostate specific antigen in the ranges of 0.07-500 
ng/mL, 1-2000 ng/mL, and 0.5-500 ng/mL, respectively, with detection limits of 
62.6 pg/mL, 0.554 ng/mL, and 0.250 ng/mL, respectively. Test on clinical serum 
samples demonstrated that the results obtained with three-component flow 
cytometric bead-based assay were in good agreement with those of the reference 
chemiluminescence immunoassay method. In addition, a preliminary attempt of 
applying flow cytometric bead-based analysis on nucleic acid detection was carried 
out, A one-component flow cytometric bead-based nucleic acid assay was developed. 
This study lays a basis for the domestic production of reagents and kits for flow 
cytometric bead-based assays. 
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联免疫法 (Enzyme-linked immunosorbent assay, ELISA)、化学发光免疫法
(Chemiluminescent immunoassay, CLIA)、免疫荧光法(ImmunoInflorescent assay, 
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